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Alpha note

Latest version is always on the wiki:
https://wiki.bnl.gov/rhicspin/File:

PC-alpha-analysis-note.pdf

Plots in EPS available here:
https://github.com/rhicspin/alpha-analysis-note

https://wiki.bnl.gov/rhicspin/File:PC-alpha-analysis-note.pdf
https://wiki.bnl.gov/rhicspin/File:PC-alpha-analysis-note.pdf
https://github.com/rhicspin/alpha-analysis-note
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 / ndf 2χ  0.00398 / 174

p0        0.0003615± 0.1411 

 / ndf 2χ  0.00398 / 174

p0        0.0003615± 0.1411 

 / ndf 2χ  0.005929 / 175

p0        0.0004387± 0.1371 

 / ndf 2χ  0.005929 / 175

p0        0.0004387± 0.1371 

 / ndf 2χ  0.00184 / 172

p0        0.0002487± 0.1373 

 / ndf 2χ  0.00184 / 172

p0        0.0002487± 0.1373 

 / ndf 2χ  0.00131 / 176

p0        0.0002051± 0.1438 

 / ndf 2χ  0.00131 / 176

p0        0.0002051± 0.1438 

 / ndf 2χ  0.01625 / 176

p0        0.0007222± 0.1301 

 / ndf 2χ  0.01625 / 176

p0        0.0007222± 0.1301 

 / ndf 2χ  0.007436 / 175

p0        0.0004914± 0.1356 

 / ndf 2χ  0.007436 / 175

p0        0.0004914± 0.1356 
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(a) B1U

 / ndf 2χ  0.003558 / 157

p0        0.0003788± 0.1385 

 / ndf 2χ  0.003558 / 157

p0        0.0003788± 0.1385 

 / ndf 2χ  0.005589 / 157

p0        0.0004747± 0.136 

 / ndf 2χ  0.005589 / 157

p0        0.0004747± 0.136 

 / ndf 2χ  0.01349 / 157

p0        0.0007375± 0.1327 

 / ndf 2χ  0.01349 / 157

p0        0.0007375± 0.1327 

 / ndf 2χ  0.01688 / 157

p0        0.0008249± 0.1326 

 / ndf 2χ  0.01688 / 157

p0        0.0008249± 0.1326 

 / ndf 2χ  0.01981 / 157

p0        0.0008937± 0.1331 

 / ndf 2χ  0.01981 / 157

p0        0.0008937± 0.1331 

 / ndf 2χ  0.02555 / 157

p0        0.001015± 0.1274 

 / ndf 2χ  0.02555 / 157

p0        0.001015± 0.1274 
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(b) Y1D

 / ndf 2χ  0.004036 / 186

p0        0.0003406± 0.1381 

 / ndf 2χ  0.004036 / 186

p0        0.0003406± 0.1381 

 / ndf 2χ  0.02163 / 187

p0        0.0007844± 0.1343 

 / ndf 2χ  0.02163 / 187

p0        0.0007844± 0.1343 

 / ndf 2χ  0.005141 / 186

p0        0.0003844± 0.1399 

 / ndf 2χ  0.005141 / 186

p0        0.0003844± 0.1399 

 / ndf 2χ  0.01001 / 171

p0        0.0005833± 0.1446 

 / ndf 2χ  0.01001 / 171

p0        0.0005833± 0.1446 

 / ndf 2χ  0.01454 / 186

p0        0.0006466± 0.1373 

 / ndf 2χ  0.01454 / 186

p0        0.0006466± 0.1373 

 / ndf 2χ  0.01323 / 177

p0        0.0006481± 0.1374 

 / ndf 2χ  0.01323 / 177

p0        0.0006481± 0.1374 
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(c) B2D

 / ndf 2χ  0.0006899 / 181

p0        0.0001447± 0.141 

 / ndf 2χ  0.0006899 / 181

p0        0.0001447± 0.141 

 / ndf 2χ  0.01536 / 181

p0        0.0006829± 0.1292 

 / ndf 2χ  0.01536 / 181

p0        0.0006829± 0.1292 

 / ndf 2χ  0.004928 / 178

p0        0.0003933± 0.1325 

 / ndf 2χ  0.004928 / 178

p0        0.0003933± 0.1325 

 / ndf 2χ  0.007781 / 181

p0        0.000486± 0.1424 

 / ndf 2χ  0.007781 / 181

p0        0.000486± 0.1424 

 / ndf 2χ  0.01966 / 181

p0        0.0007726± 0.1308 

 / ndf 2χ  0.01966 / 181

p0        0.0007726± 0.1308 

 / ndf 2χ  0.01259 / 181

p0        0.0006181± 0.1356 

 / ndf 2χ  0.01259 / 181

p0        0.0006181± 0.1356 
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(d) Y2U

Figure: Time dependence of the detector gain gAm as measured with
α-particles emitted by the Am source. Colors represent individual
detectors.
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 / ndf 2χ  0.0009232 / 150

p0        0.0002019± 0.1463 

 / ndf 2χ  0.0009232 / 150

p0        0.0002019± 0.1463 

 / ndf 2χ  0.0007862 / 151

p0        0.0001851± 0.1422 

 / ndf 2χ  0.0007862 / 151

p0        0.0001851± 0.1422 

 / ndf 2χ  0.0003847 / 148

p0        0.0001321± 0.1467 

 / ndf 2χ  0.0003847 / 148

p0        0.0001321± 0.1467 

 / ndf 2χ  0.0001345 / 151

p0        7.655e-05± 0.148 

 / ndf 2χ  0.0001345 / 151

p0        7.655e-05± 0.148 

 / ndf 2χ  0.0004398 / 151

p0        0.0001384± 0.1431 

 / ndf 2χ  0.0004398 / 151

p0        0.0001384± 0.1431 

 / ndf 2χ  0.0003534 / 151

p0        0.0001241± 0.1443 

 / ndf 2χ  0.0003534 / 151

p0        0.0001241± 0.1443 
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(a) B1U

 / ndf 2χ  0.0001387 / 157

p0        7.479e-05± 0.1458 

 / ndf 2χ  0.0001387 / 157

p0        7.479e-05± 0.1458 

 / ndf 2χ  9.595e-05 / 157

p0        6.219e-05± 0.1422 

 / ndf 2χ  9.595e-05 / 157

p0        6.219e-05± 0.1422 

 / ndf 2χ  0.0007368 / 157

p0        0.0001723± 0.1432 

 / ndf 2χ  0.0007368 / 157

p0        0.0001723± 0.1432 

 / ndf 2χ  0.0001344 / 157

p0        7.36e-05± 0.1441 

 / ndf 2χ  0.0001344 / 157

p0        7.36e-05± 0.1441 

 / ndf 2χ  0.0001147 / 157

p0        6.801e-05± 0.1455 

 / ndf 2χ  0.0001147 / 157

p0        6.801e-05± 0.1455 

 / ndf 2χ  0.0002773 / 157

p0        0.0001057± 0.1432 

 / ndf 2χ  0.0002773 / 157

p0        0.0001057± 0.1432 
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(b) Y1D

 / ndf 2χ  0.0005406 / 161

p0        0.000144± 0.1444 

 / ndf 2χ  0.0005406 / 161

p0        0.000144± 0.1444 

 / ndf 2χ  0.001804 / 162

p0        0.0002614± 0.144 

 / ndf 2χ  0.001804 / 162

p0        0.0002614± 0.144 

 / ndf 2χ  0.0006111 / 161

p0        0.0001531± 0.1455 

 / ndf 2χ  0.0006111 / 161

p0        0.0001531± 0.1455 

 / ndf 2χ  0.0004156 / 148

p0        0.0001373± 0.151 

 / ndf 2χ  0.0004156 / 148

p0        0.0001373± 0.151 

 / ndf 2χ  0.001025 / 161

p0        0.0001982± 0.1432 

 / ndf 2χ  0.001025 / 161

p0        0.0001982± 0.1432 

 / ndf 2χ  0.0009962 / 152

p0        0.000207± 0.1471 

 / ndf 2χ  0.0009962 / 152

p0        0.000207± 0.1471 

03/01/13 03/31/13 04/30/13 05/30/13 06/29/13 07/29/13

C
or

re
ct

ed
 a

m
er

ic
iu

m
 g

ai
n,

 A
D

C
/k

eV

0.11

0.12

0.13

0.14

0.15

0.16

Det1

Det2

Det3

Det4

Det5

Det6

(c) B2D

 / ndf 2χ  0.0002352 / 176

p0        8.69e-05± 0.1466 

 / ndf 2χ  0.0002352 / 176

p0        8.69e-05± 0.1466 

 / ndf 2χ  0.0003999 / 176

p0        0.0001133± 0.1411 

 / ndf 2χ  0.0003999 / 176

p0        0.0001133± 0.1411 

 / ndf 2χ  0.0006049 / 173

p0        0.0001418± 0.1424 

 / ndf 2χ  0.0006049 / 173

p0        0.0001418± 0.1424 

 / ndf 2χ  0.0003266 / 176

p0        0.0001024± 0.148 

 / ndf 2χ  0.0003266 / 176

p0        0.0001024± 0.148 

 / ndf 2χ  0.0007786 / 176

p0        0.0001581± 0.145 

 / ndf 2χ  0.0007786 / 176

p0        0.0001581± 0.145 

 / ndf 2χ  0.0009539 / 176

p0        0.000175± 0.1436 

 / ndf 2χ  0.0009539 / 176

p0        0.000175± 0.1436 
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(d) Y2U

Figure: Time dependence of the detector gain gAm that was corrected to
zero bias current.
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(a) B1U
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(b) Y1D
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(c) B2D
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(d) Y2U

Figure: Correlation between the mean bias current during the alpha
measurements and bias currents that were taken during the sweep
measurements.
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▶ Single alpha
calibration

▶ Nearest alpha
calibration

▶ Bias current
correction

Here we only discuss bias current contribution to the calibration.
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Stats

How many measurements have at least one bias current
measurement during them?

▶ 89% of alpha measurements out of 784

▶ 33% of sweep measurements out of 3036

Interpolation is required for BC correction.


